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(57) [Abstract] 

[Objective] There is not a problem of ozone layer destruction, i 
t is safe even in hygienic andand efficiency it is good, 
degreasing method and apparatus which can be applied to all 
fieldwhich was done until recently by trichloroethane and freon 
113 is offered. 

[Constitution] Item being cleaned solvent of lipid solubility to w 
hich solubility for water issmall, forms water and rrimimum 
azeotropic system and you wash vapor or thevapor and 
condensed liquid in azeotropic boiling temperature of azeotrope 
of water making useof. cleaning equipment, in head of cleanin 
chamber which is surrounded in wallof insulating structure has 
heater in circulation cooling apparatus , and bottom part inside 
face ofthe said cleaning chamber possesses outlet in 2 tightly 
eloseable opening and cleaning liquid inlet port and bottom 
partfor carrying out * carrying of item being cleaned, from 
cleaning fluid surface cahprovide cleaning tank which attaches 
siphon inside cleaning chamber, in theposition where upper 
position and condensed reflux liquid fall. 2 secondary chamb< 
and transport apparatus for automatic carrying out * carrying, 
attaching lifting apparatus of cleaning tank^ also automation is 
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[Claim(s)] 

[Claim 1] Degreasing method which designates that solubility 
or water is small, washes item being cleaned with of water and 
condensed liquid of azeotrope vapor and/or of thesolvent and 
water of lipid solubility which forms minimum azeotropic 
system as feature. 

[Claim 2] Degreasing method which is stated in Claim. 1 wher 
solvent of lipid solubility isthe terpene hydrocarbon. 

[Claim 3] In bottom part of cleaning chamber which is surroun 
ded with insulating structure heater , cleaning tank where it 
possesses circulation cooling apparatus, in head, possesses 
withthe 2 tightly closeable opening for carrying out * carrying 
of item being cleaned and inlet portand outlet of cleaning liquid 
■ in side face of said cleaning chamber, furthermoreattaehes 
siphon mechanism inside said cleaning chamber, from aspect of 
cleaning liquidinside said cleaning chamber with upper positior 
degreasing equipment which uses azeotrope of thesolvent and 
water which designate that it is provided in theposition where 
condensed reflux liquid falls as feature; \ , 

[Claim 4] In outside of 2 opening of cleaning chamber touchin 
g, degreasing equipment which uses of 2 secondary chamber 
which is connected to exhaust equipmentwhich exhaust does 
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vapor which flows when carrying and carryingout item being 
cleaned from cleaning chamber, cooling and condensation it 
does that and penetratingthis secondary chamber and cleaning 
chamber to side azeotrope of solvent and waterwhich is stated ir 
Claim 3 where transport apparatus of item being cleaned which 
in thesemiautomatic or automatic which is provided operates 
are installed. 

[Claim 5] Degreasing equipment which uses azeotrope of sol\ 
nt and water which arestated in Claim 4 where it can have 
raising and lowering means in order to rise andfall cleaning tank 
inside cleaning chamber in automatic. 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention was not a proble 
m of ozone layer destruction, in addition it was safe evenin 
hygienic and and it regards degreasing equipment in order to 
execute thedegreasing method and its method due to azeotrope 
of solvent and water whichcan be applied to all field of washing 
to which efficiency was good, was done until recently by freon 
1 13 and tfiehloroethane. 

[0002] 

[Prior Art] CFC - 1 13 of detergent which is used until recently \ 
ith field etcof electronics and use of trichloroethane, complete 
elimination are decided at 1995 endby problem of ozone layer 
destruction, as in respective description below theresponse is 
examined in each field which uses these solvent, part ofthat is 
already executed. 

Only water-based pure water, or uses alkali or surfactant. 

Combined use with semiwater-based pure water and water sol 
le solvent. ' * 

Use of chlorine type organic solvent other than nonaqueous sys 
tern 1. trichloroethane. 

Use of other fluorine type substitute solvent which is substituted 
to 2. CFC -113. 

Use of 3. hydrocarbon and alcohol or other combustible solver 
t. 

[0003] 

[Problems to be Solved by the Invention] But, each technology 
which is by above-mentioned response has held theproblem 
respectively, namely, water-based arid semiwater-based 
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together pure water production apparatus and wastewater 
treatment facility beingnecessary, need facility investment of 
high amount and for installing thosefacility wide space. Becaus 
of that with major industry it spread, but with . small and mediui 
enterprise adoptionis difficult 

[0004] In addition, problem of carcinogenic or other toxicity as 
pect not to be solved completelyamong nonaqueous system, 
concerning 1 and 2, because flash point of solventis low 
concerning 3, because installation of explosion proofing facility 
isrequired by extinguishing method use is not easy. Recently, 
because naphthene type hydrocarbon where flash point is high 
concerning the3 is proposed but, boiling point is high in order 
drying is slow, tomake drying quick vacuum dryer etc is needed 
excess facility investment can Be forced. 

, [0005] As for this invention considering to above-mentioned si 
tuation, beingsomething which you can do, it solves these 
problem, great facilities cost itdoes not need, ^either wide surface 
area does not need,, designates thatthe washing technology 
which furthermore is not either problem on toxicity or other 
hygiene,therefore can adopt easily even with small and medium 
enterprise is offered as theobject. 

[0006] ; ■ : 

[Means to Solve the Problems] Degreasing method due to this ii 
vention in order to achieve above-mentionedobject is 
something which is constituted below. It designates that 
solubility for namely, water is small, washes theitem being 
cleaned of water and azeotrope vapor or condensed liquid of 
solvent and waterof lipid solubility which forms minimum 
azeotropic system, or with both as feature. 

[0007] This inventor etc solvent itself which is used is combusti 
ble, but, ideadoing in washing method which uses azeotrope of 
solvent and waterfrom as safe degreasing method, investigating 
solvent , azeotropic boiling point and compositionwhich form 
minimum azeotropic system at time of combining with 
waterexperimenting and verifying possibility of use you 
completed this invention. 

[0008] toluene , xylene or other aromatic hydrocarbon , terp 
ene hydrocarbon and fatty acid esters etc of 6 or more you 
canlist total number of carbon atom as solvent which fills up 
theabove-mentioned condition. It illustrates these solvent 
names, enumerates with each solvent and ofthe water 
azeotropic boiling temperature (°C) and moisture (%) in 
azeotrope in Table 1. However solvent which can be used for 
this invention is not somethingwhich is limited in those which 
are listed to Table 1. 

[0009] As general tendency of these solvent, with increase of c 
arbon number theazeotropic boiling temperature rises, also 
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moisture in azeotrope has increased. One where water is many 
is desirable from aspect of the safety, one where solvent is 
many on one- hand from aspect ofthe degreasing performance is 
desirable. Therefore as solvent which is used for this invention, 
flash point ishigher than ambient temperature, aforementioned 
aromatic hydrocarbon where moisture is the40 to 60 % in 
composition of azeotrope, terpene hydrocarbon or fatty acid 
ester is desirable. Considering safety , degreasing performance 
and especially flux solubility etccomprehensively, especially 
desirable solvent is - pinene and the dipentene or other 
terpene hydrocarbon even among them. 

[0010] D-limonene which belongs to dipentene (monoterpene) 
is biodegradability, there is notcorrosion for metal, in order to 
possess or other feature whichshows solubility which is superior 
in addition vis-a-vis rosin-based fluxjointly using surfactant 
until recently, it is used actually as thesemi water-based detergen 
( Nikkei BP corporation issue Nikkei Materials & Technolog> 
special issue " freon * ethane does complete elimination" 147 
page ). In addition also washing machine which uses only 
terpene-based solvent is marketed, butthe washing method 
which uses azeotrope of water is not known yet. 

[001 1] As for this invention in addition, In bottom part of clea 
nirig chamber which is surrounded with insulating structure 
heater , In head circulation cooling apparatus to possess, It 
possesses with 2 tightly closeable opening for carrying out * 
carrying of tlleitem being cleaned and inlet port and outlet of 
cleaning liquid in side face of the said cleaning chamber, 
furthermore cleaning tank which attaches siphon mechanism 
inside thesaid cleaning chamber, with upper position, offers 
degreasing equipment which uses azeotrope of thesolvent and 
water which designate that it is provided in theposition where 
condensed reflux liquid falls as feature from aspect of cleaning 
liquidinside said cleaning chamber. . 

[0012] Furthermore as for this degreasing equipment, In outside 
of 2 opening of cleaning chamber touching, It carries and 2 
secondary chamber in order to carry out item being cleaned 
andpenetrating this secondary chamber and cleaning chamber to 
side, transport apparatus of item being cleanedwhich operates in 
serniautomatic or automatic which is provided are installed, 2 
secondary chamberthe exhaust does vapor which when carrying 
and carrying out therespective item being cleaned from cleaning 
chamber flows into secondary chamber, cooling and 
condensation thatcan connect to exhaust equipment which it 
does. 

[0013] Inserting in net basket, etc in order to wash miniature p 
art which isearried in cleaning chamber, it can connect cleaning 
tank inside theabove-mentioned cleaning chamber, to raising 
and lowering means which rises and falls cleaning tank inthe 
automatic. 
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[0014]* " ; . 

[Work or Operations of the Invention] In above-mentioned co 
nstitution to depend, Uses azeotrope of solvent and water of 
this invention as for thedegreasing method which, item being 
cleaned inside cleaning chamber, you wash by continuous by 
vapor of theclean minimum azeotrope and condensed liquid 
which circulation is always done, It becomes possible to execute 
safely with temperature of 100 °C or below, inaddition, 
carrying * carrying out of item being cleaned is done in the 
. semiautomatic or automatic by using degreasing equipment of 
this invention, it becomespossible to execute degreasing 
efficiently in short time. 

[0015] . ; 

[Working Example(s)] Below, referring to drawing concerning < 
egreasing method and one example usesthe azeotrope of 
solvent and water due to this invention of degreasing 
equipmentwhich which is used for that you explain concretely. 

[0016] As for Figure 1 sectional view which shows one exampl 
v of degreasing equipment whichuses azeotrope of solvent and 
water of this invention, 1 in addition,the Figure 2 is sectional 
view which shows one example of equipment which thewashin^ 
equipment of Figure 1 to semicontinuous is converted. 

[0017] In Figure 1 and Figure 2, as for 1 with cleaning chamber 
which is surrounded inthe wall 2 of insulating construction, in 
head heater II is installed inthe circulation cooling apparatus I 
and bottom part , In side face upper part of this cleaning 
chamber 1 tightly closeable 2 opening 3 for carrying out * ,*- , 
carryingof item being cleaned ( for example inlet 3 a and outlet 
3b), in middle part side face' cleaning liquid outlet 5 is provided 
in cleaning liquid inlet port 4 andthe bottom part. What wall 2 
. of cleaning chamber 1 is designated as insulating construction, 
isbecause condensation it does not do azeotrope vapor with 
sidewalk 

[0018] In inside of cleaning chamber 1 cleaning tank 7 which i 
nstalls siphon 6 from theliquid surface inside cleaning chamber 
with upper position, is installed in positionwhere condensed 
reflux liquid falls, cleaning tank 7 as shown in figure, provides 
liquid accumulation 8 on corner of thebottorn part, bottom 
part inclining loosely facing toward liquid accumulation 8, 
siphon 6 installs on corner where it can provide this liquid 
accumulation 8, opens thetip inside cleaning tank in bottom 
surface vicinity of liquid accumulation 8. This when dischargin 
with siphon of condensed liquid which accumulates inthe 
cleaning tank 7 is in order liquid volume which remains to 
decrease to the utmost. , . 

[0019] Concerning heater II there is not especially limitation, 
indirect heating system due to easy hot medium of temperature 
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control is desirable. As indirect heatiiig system, it is good even 
with external heating system which heats bottom part outside 
surfaeewith hot medium, it is good even with internal heating 
system which is let flow intothe helical tube which provides ho 
medium in inside. 

[0020] Temperature of upper end open part of circulation cooli 
ng apparatus I makes below flash point of solventwhich is used 
In addition, it is desirable in this end to provide solvent 
adsorbing layer 9 whichconsists of activated carbon etc for 
safety guaranty. 

[0021] Furthermore when heating mixed solution of solvent an 
d water in thecleaning chamber 1, there is also a method which 
uses zeolite for bumping prevention, butin cleaning liquid 
sending nitrogen from bottom part as microvoid raises 
thesafety. As in portion (end part) of side of pipe of for 
example L-shape shown nitrogen inlet tube 1 0 which large 
number it possesses microscopic hole. in figure, it is possibleto 
apply. ' 

[0022] Above, equipment of Figure 1 which is explained being ; 
omething ofthe batch type cleaning, must carry item being 
cleaned and must carry out lowering temperatureinside cleaning 
chamber to ambient temperature once. This cleaning method is 
executed efficiently vis-a-vis item being cleaned of large amoun 
while azeotropic boiling doing cleaning liquid, without one by 
one lowering temperatureof cleaning chamber, it is necessary tc 
take method which item being cleaned itcarries to 
semicontinuous and carries out. 

[0023] In this case because from aspect of safety, item being cl 
eaned it is notpossible, into cleaning chamber directly to carry 
and to carry out, methodwhich is done in indirect must be 
devised, means for that is thought variety, but one example is 
shown inthe Figure 2. 

[0024] Constitution of cleaning chamber 1 is same as Figure 1 i 
n Figure 2. Touching to 2 opening 3a, 3b for carrying and 
carrying out this cleaning chamber 1, itpfovides respective 
secondary chamber 1 1 ( for example inlet side 11a and outlet 
side 1 lb), secondary chamber 1 la and 1 lb exhaust do Vapor 
which flows whencarrying and carrying out from cleaning 
chamber 1, this cooling and condensation are connectedto 
exhaust- equipment III which is done. Furthermore , for safety 
activated carbon or other solvent adsorbing layer is provided in 
terminal of exhaust equipment III . 

[0025] Item being cleaned is conveyed by transport apparatus I 
V which operates in semiautomatic or theautomatic. As 
transport apparatus IV, with roller conveyor or rail and 
communicating to thewire shape, it drives actuator where with 
of equipment , or cleaning chamber 1 andthe secondary 
chamber 1 1 of lift construction of cable type which penetrates 
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[0027] Next concerning cleaning method, case where cleaning 
equipment of theFigure 2 which was inscribed is used is explain 
for example. It fills with solvent and water inside cleaning 
chamber 1 from cleaning liquid inlet port 4 with water as 
excessive composition somewhat from azeotrope composition 
of solvent andthe water which you use, heats, azeotropic 
boiling doing vapor of azeotrope which occurs doing, cooling 
and condensationwhen circulation starts, carrying item being 
• cleaned into cleaning chamber 1, you wash! 

[0028] Case item being cleaned is large product, when transpor 
apparatus IV is for example cable system, it puts theitem being 
cleaned on hook or fixture which is installed beforehand in 
thecable, when or it is a conveyor or a rail system, placing item 
being cleaned in thestage, inserting into inlet side secondary 
chamber 11a, it waits . At time of this transporting, from 
outside it is possible to do the opening 12a of secondary 
chamber 11a and cleaning chamber 1 and opening and closing ♦ 
of eachdopr of 3a, with manual, or making use of proximity- 
sensor to theautomatic to do it is possible. 

[0029] Case item being cleaned is miniature part, inserting in ne 
t basket 14 of metal or Teflon ofthe dimension which enters 
into cleaning tank 7, it applies on transport apparatus, 
transports and it waits inside secondary chamber 11a. 

[0030] As for item being cleaned because you wash to continuo- 
s inside cleaning chamber 1 by theclean azeotrope vapor and 
reflux liquid , washing completes efficiently with short time. 
Every basket you insert miniature part which was inserted in 
basketH, in cleaning tank 7 which rose with lifting apparatus \ 
you are soaked in thereflux liquid which accumulates in inside 
■_ tank. As for reflux liquid top layer is separated into 2 layers of 
solventjbut liquid surface inside cleaning tank 7 rising, when 
overflow liquid starts from thesiphon, liquid inside tank 7 to be 
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at a stroke discharged,this time as for item being cleaned becaus 
it dives, degreasing is done thesolvent layer, several times aftei 
repeating, this falling cleaning tank 7, it puts out thebasket 14 
outside tank 7. 

[0031] Item being cleaned which washing ends is transported to 
secondary chamber 1 lb of outlet side. Because item being 
cleaned inside cleaning chamber 1 while moving washes with 
azeotropic boiling vapor,it is sent by secondary chamber 1 lb 
with state which is almost dried, isremoVed from 12b. 

[0032] 

[Effects of the Invention] As above explained, because degreasi 
ng method due to azeotrope of solventand water due to this 
invention is above-mentioned constitution, the flash point to 
be efficient evaporation condensation doing high boiling point 
solvent above theambient temperature with temperature of 100 
°C or below, because always you can wash withthe clean wash 
liquid, washing time is not short, at same time cleaning chambe 
issufficient one, wide surface area necessary. 

[0033] In addition, flash point measurement method of azeotro 
pe vapor of solvent and water whichare not mixed with water 
concerning aspect of safety, theprobability is not done in 
technically , numerical expression is not possible. At least, you 
can say that it is safer than alone solvent use from thefollowing 
2 points. Namely 

(1) Azeotropic boiling temperature of water is 100 °G or below, 
flash point of solvent of thelOO °C of below of boiling point 
in each case is mbient temperature or less. With steam 
treatment temperature as same, if it compares with case of sole 
useof solvent is, you can use solvent where flash point is high; 

(2) Water vapor is included by azeotrope vapor , content with t 
erpehe hydrocarbon is the40 % of higher, 

[0034] Cleaning equipment of this invention introduces nitroge 
n into cleaning chamber, activated charcoal adsorption layer is 
provided in head of circulation cooling apparatus which is a 
exhaust portion, thesolvent vapor operation it is possible 
safely not to leak to outside, itprovides secondary chamber 
regarding equipment where vapor of solventdoes not leak to 
outside, does in semicontinuous, exhaust it does thesolvent 
vapor which leaked to secondary chamber when carrying and 
carrying out the item being cleaned, by etc adsorbing into 
activated charcoal layer. 

[0035] Because waste cleaning fluid is treated following way, fa 
lity investment for the wastewater treatment or other pollution 
prevention is sufficient small amount. With method of this 
invention, it does not mix with water to the cleaning liquid, to 



ISTA's Paterra(tm), Version 1.5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.IO 



JP 95096257A Machine Translation 



[0 0 3 6] r^^>^K^7K**ffifflt|)* = . riV 
. Siglc & y A i-4 * i V aKfltfS ft lift BS# 1 7k i # 



use with solvent and water where density is smallerthan water, 
because surfactant is not used, solvent layer which meltsthe 
lipid which degreasing is done in top layer, water separatesthe 
waste cleaning fluid into bottom layer easily, does not need 
special oil/water separator. . . 

[0036] When terpene hydrocarbon is used, because terpene bio 
degradation is done with thenatural product, some terpene being 
dissolved in aforementioned water layer, thewastewater 
treatment is not needed. It should have recovered solvent from 
waste solvent which melts thelipid of top layer with steam 
distillation . oil and fat content and water remain inside 
distillation apparatus, solvent recoverscompletely. Also 
separation from this oil and fat content and water being easy, 
water isproduced wastewater that way. It can treat oil and fat 
content simply with incineration etc. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] Sectional view which shows one example of degreas 
g equipment which uses azeotrope ofthe solvent and water of 
this invention. 

[Figure 2] Sectional view which shows one example of equiprh 
nt which degreasing equipment of theFigure 1 to semicontinuou 
is converted. * , • , ; 

[Explanation of Reference Signs in Drawings] 



i 




I circulation cooling apparatus 


M 


mmm ■ 


/ II heater 


in 




III exhaust equipment 


IV 




IV transport apparatus, 


,v 




V lifting apparatus 


f ,1 




1 cleaning chamber 


2 




'.. 2 wall 


3 


Mai® - : ~ 


3 opening 


4 




4 wash liquid inlet port 


5 




5 wash liquid outlet 


6 




6 siphon 


7 


: •■ - 


7 cleaning tank 



ISTA's Pateira(tm), Version 1.5 (There may be errors in the above translation. ISTA cannot , P.ll 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-^30-5727) 



JP 95096257A Machine Translation 

8 mmv 

9 mrnrnm 

1 0 .sxxx* 

1 i mm - 

12 jMSMQtt 

13 mis 

1 4 

1 5 [H]|c$S 

t* 1] 



8 liquid accumulation 

9 solvent adsorbing layer 

10 nitrogen inlet tube 

11 secondary chamber 

1 2 secondary chamber opening 

13 stage 

14 net basket 

15 rotational axis 
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